We consider the equation
Introduction
The equation 
U.M
To obtain the rapidly varying boundary layer solution, we use a change of variable to y = Ae* .
It must be remembered that since t is a stretched variable this solution is valid only over a small interval, that is, over an interval in which x changes by a small quantity. The important consequence of this solution for our purposes is that the variable t is an appropriate one for the rapidly varying solution, while x is appropriate for the slowly varying solution. We note also that for x -*• 0 , 2i " \ # -= n.
2 , which suggests 2 that t 2 might be a more suitable variable to use.
More useful forms of approximate solutions valid over the whole interval 0 5 x 5 1 are derived in the next section.
Construction of approximate solutions
The independent variable £(x) which is suggested by the preliminary forms of the approximate solutions is given by 
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There is no a which would make this expression vanish, but we may choose a so that the expression obtained when u and u' are replaced by their asymptotic forms vanishes. If we were to use an iterative method to find more accurate approximate solutions, this choice of a would prevent the development of "resonance" in the next approximation.
We derive two approximate solutions W\, «2 where
and u 2 are solutions of (2.It), chosen so that (2.8)
The asymptotic forms of the derivatives of Uj and w 2 may be shown to be (2.9)
Mj and «2 are scaled so that their Wronskian is e 2 .
With u replaced by u\ , and a by a\ , the term in equation (2.6) which dominates is
To make this vanish, o^ is chosen to be has the factor x so that aj is bounded and non-zero at the origin as well as over the remainder of the interval. Also, X and Jo a r e twice continuously differentiable and so is otj , provided we make the further restrictions that p is three times continuously differentiable and q twice, in the neighbourhood of x = 0 .
With «2 and a 2 , the dominant terms in (2. Note that the quantities on the left-hand sides of (2.17), (2.18) may be simultaneously small since x may be small while £ is large. 
Existence of solutions
Our task now is to show that, in the interval 0 5 C -£1 > there exist exact solutions of (2.3) to which Uj and w 2 a-re approximations. This is done by the construction of a suitable integral equation.
Since i>i and w 2 a r e twice differentiable functions of £ , there is a second order linear operator of the form
Equations (2.12), (2.13) may be written in the form 
Remarks
For an interval extending to °° , the approximate solutions W\ and «2 are not valid, in that they do not approximate to the exact solutions J/J and y 2 • It is the terms containing f\(x) and fz(x) in (2.12), (2.13) which cause the trouble and it is these terms, as shown by (2.6), The method used here of deriving approximate solutions by a two-variable procedure and then using them to obtain an integral equation is also applicable in problems which have been dealt with by other methods such as those described by Erdelyi [2] and Mitropol'skiT [4] .
The restrictions on p and q that were introduced in Section 2 
